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(54) OPERATION CONTROL METHOD OF INVERTER REFRIGERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce noises and the 
consumption of electricity which are caused during the 
operation of an inverter refrigerator by determining the 
operation frequency of a compressor motor by detecting 
the operation pattern of the compressor motor 
conforming to a load thrown into the refrigerator, and 
controlling the revolution of the compressor motor by the 
operation frequency. 

SOLUTION: In an initial stage tO, a compressor motor 
rotates at a revolution number which is equivalent to an 
operation frequency, 60 Hz, of a high frequency, and the 
temperature in the refrigerator is lowered, and at a point 
t1 wherein the detected temperature in the refrigerator is 
lower than a set temperature, the rotation of the 

compressor motor is stopped. Then, as time passes, when the detected temperature in the 
refrigerator becomes higher than the set temperature again, from a point t2, the compressor 
motor rotates again. At this time, a microcomputer compares an off time t1-t2 of the 
compressor motor and a compressor motor off time tOFF which is set in advance, in order to 
determine the operation frequency of the compressor motor, and then, by judging that a load 
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amount in the refrigerator is large, makes the motor rotate. By this constitution, operation 
noises and the consumption electricity can be reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operation-control approach of an inverter 
refrigerator, in detail, detects ON / off pattern of a compressor motor, determines the operation 
frequency of a compressor motor, and relates to the operation-control approach of the inverter 
refrigerator which controls rotation of a compressor motor by this operation frequency. 
[0002] 

[Description of the Prior Art] The freezer compartment 1 and cold storage 15 for storing food in 
predetermined space in a common inverter refrigerator, as shown in drawing 3 R> 3, Whenever [ frozen 
room temperature / which detects the temperature in these freezer compartments 1 and cold storage 15, 
respectively ] A detector 3 and the cold storage thermometric element 11, The compressor 13 which the 
detection temperature in a warehouse is inputted from a detector 3 and the cold storage thermometric 
element 1 1 whenever [ these refrigeration room temperature ], and is controlled by the microcomputer 
(not shown), By the evaporator 7 to which the refrigerant of low-temperature low voltage which was 
connected with this compressor 13 through piping, and was transmitted through this piping is changed in 
the shape of a gas, and control of said microcomputer It had the fan motor 5 and damper (damper) which 
supply the cold generated from said evaporator 7 to a freezer compartment 1 and cold storage 15, 
respectively, and was constituted. 

[0003] And it sets to the control device of the conventional inverter refrigerator. The key input section 
21 which sets up the temperature of a freezer compartment 1 and cold storage 15 as shown in drawing 

4 , The cold storage thermometric element 1 1 which detects a detector 3 and the temperature in said cold 
storage 15 whenever [ frozen room temperature / which detects the temperature in said freezer 
compartment 1 ], The compressor mechanical component 27 which controls the drive of a compressor 
13, and the inverter mechanical component 25 which controls the drive of an inverter, The fan motor / 
damper mechanical component 23 which controls the drive of a fan motor and a damper, With said key 
input section 21, whenever [ said frozen room temperature ] A detector 3 and said cold storage 
thermometric element 1 1, since each signal outputted was inputted, and it had the microcomputer 29 
which outputs a control signal to said compressor mechanical component 27, said inverter mechanical 
component 25, and said the fan motor / damper mechanical component 23, respectively, and was 
constituted. 

[0004] Thus, it is as follows if it explains to the operation-control approach of the driving device of the 
constituted conventional inverter refrigerator using drawing 5 and drawing 6 . First, as shown in drawing 

5 , the operation frequency f for controlling a compressor motor by the temperature gradient TD 
between Ts(es) the detection temperature Td in a warehouse and whenever [ warehouse inside 
installation constant temperature ] is determined, explore, and it is stored in a table (ST1). When the 
temperature in cold storage is detected from the cold storage thermometric element 1 1 and it outputs to a 
microcomputer 29, this microcomputer 29 Since the temperature in said detected cold storage and the 
temperature in the cold storage set up beforehand are measured and a control signal is outputted to a fan 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/13/2006 



JP,2000-205723,A [DETAILED DESCRIPTION] 



Page 2 of 5 



motor / damper mechanical component 23 said damper 9 operates and the temperature of cold storage is 
adjusted. 

[0005] On the other hand, if a detector 3 detects the temperature in a freezer compartment 1 and outputs 
to a microcomputer 29 whenever [ frozen room temperature ], this microcomputer 29 will output the 
control signal which measures said temperature of the detected frozen interior of a room, and whenever 
[ frozen room temperature / which was set up beforehand ], determines the operation frequency of the 
motor of a compressor 13, and has the this determined operation frequency to the inverter mechanical 
component 25. 

[0006] that is, it was shown in drawing 6 (a) - as -- a user — whenever [ warehouse internal 
temperature ] - Ts ~ 0 degree C — setting up (ST2) « said microcomputer 29 makes the rotational 
frequency applicable to the maximum operation frequency of 75Hz rotate compressor 13 motor between 
predetermined time tl (ST3) Then, the detection temperature Td in a warehouse at which said 
microcomputer 29 was detected from the detector 3 whenever [ frozen room temperature ], As it 
indicated drawing 6 (b) that ** TD, for example, a temperature gradient, was 1 degrees C or more from 
said probe table created beforehand in quest of the temperature gradient TD between Ts(es) (ST4) 
whenever [ warehouse inside installation constant temperature ] The compressor motor between 
predetermined time tl-t2 is rotated at the rotational frequency which asks for the operation frequency of 
60Hz applicable to said 1 -degree C temperature gradient, and corresponds to the this determined 
operation frequency of 60Hz. 

[0007] thus, while the motor of a compressor operates, said microcomputer 29 repeats the process 
in_which said temperature gradient TD is searched for, and while it continues the process in_which a 
compressor motor is rotated at the rotational frequency which corresponds the operation frequency 
applicable to this temperature gradient TD to said operation frequency which was created beforehand, 
and which explored, asked from the table and was this determined (ST5), a fan-motor mechanical 
component is controlled and it rotates a fan motor. 

[0008] Thus, whenever [ warehouse internal temperature / which was set up by the user ] is maintained, 

and an inverter refrigerator is operated. 

[0009] 

[Problem(s) to be Solved by the Invention] It is alike and sets to the operation-control approach of such 
a conventional inverter refrigerator, being appropriate — The burden set up by the burden and user who 
are supplied in a refrigerator is followed. Since the rotational frequency of a compressor motor is 
determined only based on the operation frequency (beforehand set as the probe table) which is not 
concerned with the temperature which should actually be maintained but corresponds to the temperature 
gradient TD between Ts(es) the detection temperature Td in a warehouse, and whenever [ warehouse 
inside installation constant temperature ], The noise generated at the time of actuation of a compressor 
was loud, and there was an inconvenient point that consumption of power was large. 
[0010] That is, temperature is high, magnitude is large, and if a compressor motor operates and the 
temperature in a refrigerator is reduced to a load with many amounts, the temperature of said load will 
decrease gradually from the method side of outside. As for this microcomputer, a compressor motor will 
be stopped, if the temperature by the side of a way is detected from a thermometric element outside said 
load which becomes being the same as that of said user laying temperature and it outputs to a 
microcomputer, before the internal temperature of said load descends to the temperature set up by the 
user at this time. 

[001 1] And when the hot heat which lurks in said load is gradually transmitted outside according to the 
passage of time and whenever [ warehouse internal temperature ] went up, a thermometric element 
detects whenever [ this warehouse internal temperature ], and outputs it to a microcomputer, and this 
microcomputer measured said detection temperature in a warehouse, and user laying temperature, and 
was rotating the compressor motor again on the operation frequency applicable to this temperature 
gradient. 

[0012] Moreover , since the operation frequency of a compressor motor be determined based on the 
detection temperature in a warehouse from a thermometric element , without take into consideration the 
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internal heating value of the food throw in in a refrigerator , also when a refrigerator door be open and 
closed without an injection of the food to a refrigerator 5 it came to rotate the compressor motor with the 
maximum frequency , and there be an inconvenient point that the noise of operation and power 
[ exhausting ] increased . 

[0013] Furthermore, since when user laying temperature is set up highly should have made the 
compressor motor turn on / turn off on a low operation frequency, power consumption was large, and 
there was [ an inconvenient point that there was a possibility that food may deteriorate ] when it was 
going to maintain low temperature even inside the thrown-in food, and necessary [ of the long time ] is 
carried out and it keeps food for a long period of time. Then, this invention was made in view of such a 
conventional technical problem, and according to the load thrown in in the refrigerator, the purpose 
detects the pattern of a compressor motor of operation, determines the operation frequency of a 
compressor motor, and is to offer the operation-control approach of the inverter refrigerator which 
controls rotation of a compressor motor by this operation frequency. 
[0014] 

[Means for Solving the Problem] In the operation-control approach of the inverter refrigerator applied to 
this invention in order to attain such a purpose The 1st step which operates a compressor motor with the 
control signal which has the predetermined operation frequency fa which detected closing motion of a 
refrigerator door and was set up beforehand, The 2nd step which detects ON / off pattern of a 
compressor motor, and determines the operation frequency fd of a compressor motor at the time of 
actuation of a compressor motor, and the 3rd step which operates a compressor motor with the control 
signal which has said determined operation frequency fd are performed one by one. 
[0015] And it sets to the operation-control approach of the inverter refrigerator concerning this 
invention. If Ts is compared the detection temperature Td in a warehouse, and whenever [ warehouse 
inside installation constant temperature ] and said detection temperature Td in a warehouse is 
[ whenever / said warehouse inside installation constant temperature ] lower than Ts The phase of 
stopping actuation of a compressor motor and detecting the off time amount td of said compressor 
motor, If Ts is compared said detection temperature Td in a warehouse, and whenever [ warehouse 
inside installation constant temperature ] and said detection temperature Td in a warehouse is 
[ whenever / said warehouse inside installation constant temperature ] higher than Ts The off time 
amount td of said detected compressor motor, and the compressor off time amount tOFF set up 
beforehand If the off time amount td of the phase to compare, and a this comparison result and said 
detected compressor motor is shorter than said compressor off time amount tOFF set up beforehand If 
the off time amount td of the phase of rotating a compressor motor on the operation frequency fH of a 
RF, and a said comparison result and said detected compressor motor is longer than said compressor off 
time amount tOFF set up beforehand It carries out by including the phase of rotating a compressor motor 
on the operation frequency fL of low frequency. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. Since the control device of the inverter refrigerator concerning this invention is constituted like 
the control device of the conventional inverter refrigerator shown in drawing 4 , it omits explanation. 
And it sets to the operation-control approach of the inverter refrigerator concerning this invention, as 
shown in drawing 1 , a power source supplies an inverter refrigerator ~ having (ST 10) - A user sets up 
Ts ( drawing 2 (a)) using the key input section whenever [ OFF time amount / of a compressor motor / 
tOFF, and warehouse internal temperature ]. After ** (ST1 1), Closing motion of a refrigerator door is 
detected from a microcomputer 29. ** (ST12), The control signal applicable to the operation frequency 
fH (it is 60Hz as shown in drawing 2 (b)) of the RF set up beforehand is outputted to the inverter 
mechanical component 25, and a compressor motor is rotated at the rotational frequency applicable to 
said high frequency fH (ST13). 

[0017] In order to ** whenever [ warehouse internal temperature ] low, while a compressor motor 
operates, then, a microcomputer 29 The detection temperature td in a warehouse detected from the 
thermometric element, and whenever [ warehouse inside installation constant temperature ] ts, If it 
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compares (ST 14) and ** and said detection temperature td in a warehouse are [ whenever / warehouse 
inside installation constant temperature ] higher than ts, the off time amount td of the detected 
compressor motor is compared with said off time amount tOFF of a compressor motor set up beforehand 
(ST 15). (In order to operate continuously until a compressor motor rotates on the operation frequency of 
a RF in early stages and it becomes lower than whenever [ warehouse inside installation constant 
temperature ] at this time, the off time amount td of the compressor motor which set up so that the off 
time amount td of a compressor motor might not be compared with said off time amount tOFF of a 
compressor motor set up beforehand, or was detected is set as "0") . 

[0018] If the off time amount td of said comparison result and the detected compressor motor is shorter 
than the off time amount tOFF of said compressor motor set up beforehand, a compressor motor will be 
rotated on the operation frequency fH of a RF (ST 16), and if the off time amount td of the detected 
compressor motor is longer than the off time amount tOFF of said compressor motor set up beforehand, 
a compressor motor will be rotated on the operation frequency fL of low frequency (ST 17). 
[0019] Thus, when a compressor motor operates, said microcomputer 29 compares ts the detection 
temperature td in a warehouse detected from the thermometric element, and whenever [ warehouse 
inside installation constant temperature ], and if said detection temperature td in a warehouse is 
[ whenever / warehouse inside installation constant temperature ] lower than ts, it will measure the time 
amount td which is made to turn off rotation of a compressor motor (ST1 8) and by which said 
compressor motor was turned off (ST 19). 

[0020] and the passage of time - following - whenever [ said warehouse internal temperature ] - 
whenever [ warehouse internal temperature / of a user setup of Td ] — more than Ts ~ going up (ST 14) - 
- The off time amount td of the compressor motor measured by before at that time, and the off time 
amount tOFF of the compressor motor set up beforehand It compares, and if the off time amount td of 
said measured compressor motor is longer than the off time amount tOFF of said compressor motor set 
up beforehand, a compressor motor will be rotated on the operation frequency fL of low frequency 
(ST17). 

[0021] That is, as shown in drawing 2 (a) and (b), to tO, a compressor motor rotates at the rotational 
frequency applicable to the operation frequency of 60Hz of a RF, makes whenever [ warehouse internal 
temperature ] low, and when the detection temperature in a warehouse is lower than laying temperature, 
it suspends rotation of a compressor motor by tl the first stage, then — if whenever [ warehouse internal 
temperature ] becomes higher than laying temperature again according to the passage of time — Time t — 
a compressor motor rotates again from 2. At this time, said microcomputer 29 In order to determine the 
operation frequency of a compressor motor, the off time amount tl-t2 of said compressor motor, Since 
the off time amount tl-t2 of said compressor motor is shorter than the compressor off time amount tOFF 
after comparing the compressor off time amount tOFF set up beforehand, it judges that the burden in a 
refrigerator is large, and a motor is rotated at the rotational frequency which corresponds to the 
operation frequency of 60Hz of a RF again. 

[0022] Thus, said microcomputer 29 If the off time amount tl-t2 of the compressor motor detected, t3- 
t4, and t5-t6 are shorter than the off time amount tOFF of the compressor motor set up beforehand A 
compressor motor is rotated on the operation frequency of 60Hz of a RF, and a compressor motor is 
rotated on the operation frequency of 40Hz of low frequency from t7 the time of becoming beyond the 
off time amount tOFF of the compressor motor by which the off time amount td of the compressor 
motor detected was set up beforehand. 
[0023] 

[Effect of the Invention] In the operation-control approach of the inverter refrigerator applied to this 
invention as explained above In order to detect the pattern (off time amount of a compressor motor) of a 
compressor motor of operation, to determine the operation frequency of a compressor motor and to 
control rotation of a compressor motor by the this determined operation frequency according to the load 
thrown in in the refrigerator, In consideration of the load in a warehouse, a compressor motor is 
controlled to an optimum state, and it is effective in the ability to reduce consumption of the noise and 
power which are generated at the time of actuation of an inverter refrigerator. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st step which operates a compressor motor with the control signal which has the 
predetermined operation frequency (fa) which detected closing motion of a refrigerator door and was set 
up beforehand, The 2nd step which detects ON / off pattern of a compressor motor, and determines the 
operation frequency (fd) of a compressor motor at the time of actuation of a compressor motor, The 
operation-control approach of the inverter refrigerator characterized by performing the 3rd step which 
operates a compressor motor with the control signal which has said determined operation frequency (fd) 
one by one. 

[Claim 2] The operation-control approach of the inverter refrigerator according to claim 1 characterized 
by carrying out by including the phase of setting up (Ts) whenever [ off time amount / of a compressor 
motor / (tOFF), and warehouse internal temperature / of a user request ], in said 1st step. 
[Claim 3] ON / off pattern of said compressor motor are the operation-control approach of the inverter 
refrigerator according to claim 1 characterized by being the off time amount (td) of a compressor motor 
in case a compressor motor does not operate. 

[Claim 4] In said 2nd step, the detection temperature in a warehouse (Td), and whenever [ warehouse 
inside installation constant temperature ] (Ts), If it compares and said detection temperature in a 
warehouse (Td) is [ whenever / said warehouse inside installation constant temperature ] lower than (Ts) 
The phase of stopping actuation of a compressor motor and detecting the off time amount (td) of said 
compressor motor, (Ts) is compared said detection temperature in a warehouse (Td), and whenever 
[ warehouse inside installation constant temperature ]. If said detection temperature in a warehouse (Td) 
is [ whenever / said warehouse inside installation constant temperature ] higher than (Ts) The off time 
amount (td) of said detected compressor motor, and the compressor off time amount set up beforehand 
(tOFF), If the off time amount (td) of the phase to compare, and a this comparison result and said 
detected compressor motor is shorter than said compressor off time amount (tOFF) set up beforehand 
The phase of determining the operation frequency (fd) of a compressor motor as the operation frequency 
(fH) of a RF, If the off time amount (td) of said comparison result and said detected compressor motor is 
longer than said compressor off time amount (tOFF) set up beforehand The operation-control approach 
of the inverter refrigerator according to claim 1 characterized by carrying out by including the phase of 
determining the operation frequency (fd) of a compressor motor as the operation frequency (fL) of low 
frequency. 

[Claim 5] The operation frequency (fH) of said RF is the operation-control approach of the inverter 
refrigerator according to claim 4 characterized by being 60Hz. 

[Claim 6] The operation frequency (fL) of said low frequency is the operation-control approach of the 
inverter refrigerator according to claim 4 characterized by being 40Hz. 

[Claim 7] Said predetermined operation frequency (fa) is the operation-control approach of the inverter 
refrigerator according to claim 1 characterized by being 60Hz. 

[Claim 8] If (Ts) is compared the detection temperature in a warehouse (Td), and whenever [ warehouse 
inside installation constant temperature ] and said detection temperature in a warehouse (Td) is 
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[ whenever / said warehouse inside installation constant temperature ] lower than (Ts) The phase of 
stopping actuation of a compressor motor and detecting the off time amount (td) of said compressor 
motor, (Ts) is compared said detection temperature in a warehouse (Td), and whenever [ warehouse 
inside installation constant temperature ]. If said detection temperature in a warehouse (Td) is 
[ whenever / said warehouse inside installation constant temperature ] higher than (Ts) The off time 
amount (td) of said detected compressor motor, and the compressor off time amount set up beforehand 
(tOFF), If the off time amount (td) of the phase to compare, and a this comparison result and said 
detected compressor motor is shorter than said compressor off time amount (tOFF) set up beforehand If 
the off time amount (td) of the phase of rotating a compressor motor on the operation frequency (fH) of 
a RF, and a said comparison result and said detected compressor motor is longer than said compressor 
off time amount (tOFF) set up beforehand The operation-control approach of the inverter refrigerator 
characterized by carrying out by including the phase of rotating a compressor motor on the operation 
frequency (fL) of low frequency. 

[Claim 9] The operation-control approach of the inverter refrigerator according to claim 8 characterized 
by carrying out by including the phase of setting up beforehand (Ts) and the off time amount (tOFF) of a 
compressor motor whenever [ warehouse internal temperature / of a user request ]. 
[Claim 10] The operation-control approach of the inverter refrigerator according to claim 8 
characterized by carrying out by detecting closing motion of a refrigerator door and including further the 
phase of rotating a compressor motor on the operation frequency (fH) of a RF. 
[Claim 1 1] The operation frequency (fH) of said RF is the operation-control approach of the inverter 
refrigerator according to claim 8 characterized by being 60Hz. 

[Claim 12] The operation frequency (fL) of said low frequency is the operation-control approach of the 
inverter refrigerator according to claim 8 characterized by being 40Hz. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which showed the operation-control approach of the inverter refrigerator 
concerning this invention. 

[Drawing 2] (a) is the graph which showed change of the detection temperature in a warehouse 
according to actuation of the compressor motor by the operation-control approach of the inverter 
refrigerator concerning this invention, and (b) is the graph which showed the operation frequency of the 
compressor motor by the operation-control approach of the inverter refrigerator concerning this 
invention. 

[Drawing 3] It is the outline sectional view having shown the configuration of a common inverter 
refrigerator. 

[Drawing 4] It is the block diagram having shown the configuration of the control device of a common 
inverter refrigerator. 

[Drawing 5] It is the flow chart which showed the operation-control approach of the conventional 
inverter refrigerator. 

[Drawing 6] (a) is the graph which showed the temperature gradient of a between the detection 
temperature in a warehouse according to actuation of the conventional compressor motor, and whenever 
[ warehouse inside installation constant temperature ], and (b) is the graph which showed the operation 
frequency of the compressor motor corresponding to the temperature gradient of drawing 6 (a). 
[Description of Notations] 



1 - 


- Freezer compartment 


3- 


- It is a detector whenever [ frozen room temperature ]. 


5- 


- Fan motor 


7- 


- Evaporator 


9- 


- Damper 


11 


— Cold storage thermometric element 


13 


- Compressor 


15 


— Cold storage 


21 


— Key input section 


23 


~ A fan motor / damper mechanical component 


25 


— Inverter mechanical component 


27 


- Compressor mechanical component 


29 


- Microcomputer 
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